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D50:2M gy x 1(M)=19,14
Xe0z x 20,3480
Yroz2_x,1=0,3594

1 -~-—~-~-~-~- -2 I """""""
0,0

400 500 600 700
wavelengthA /nm

BE450-1N_2

BE450-2N_2

CIEF02_X spectral tristimulus valuesymax(A)=1
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TUB-test chart BE45; XYZ-CIEF_02-degree colorimetry

Cone sensivity and excitation, and spectral tristimulus
C M Y

input: w/rgb/cmyk —> rgb
values for CIE illuminant P55, linear d
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+A13SF02_x,1(A)
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TUB-test chart BE45; XYZ-CIEF_02-degree colorimetry

Cone sensivity and excitation, and spectral tristimulus
C M Y
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HPE_CIEF02_X cone sensitivityymax(A)=1
Tro2_x,1N)=B11XFoz_x, 1A +B1YFoz_x,10)
+B13Zro2_x,1(\)
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0,0
400 500 600 700

wavelengthA /nm

BE450-1N_4

BE450-2N_4

CIEF02_X spectral tristimulus valuesymax(A)=1
Xroz_x,1M=A11l Foz_x, 10 *A12MFo2_x,1(A)
+A13SF02_x,1(A)
2,1 Alj 1,9473 -1,4144 0,3647 A\€570)
A00:3X gy x,1(A)=26,62
02 x,1=0,4528
2 x,1=0,4051

-~~~ ==-=---

400 500 600 700

wavelengthA /nm

CIEF02_X spectral tristimulus valuesymay(A)=1

Yro2_x,1M)=Az1l Foz_x, 10 +A22Mko2_x,1(A)

+A23SF02_x,1N)

2,0 Ay 0,6899 0,3483 0,000 AE540)

A0D:Z¥ gy x 1(\)=23,82
XFo2_x,1=0,4528

10—~~~ ~-~-~-~- %

0,0
400 500 600 700

wavelengthA/nm

HPE_CIEF02_X cone sensitivityymax(A)=1

Sroz_x,10)=B31XFoz_x,1M)*Bs¥roz_x,1A)

+B3gZroz_x,1(\)

2,01 B 0,000 0,000 0,5168A=440

AO0:35 gy x 1(N)=4,31
Yoz x.£0,4528

Yroz_x,1=0,4051
op----------- -

400 500 600 700
wavelengthA /nm

HPE_CIEF02_X cone sensitivityYg,~=100

Tro2_x dN=B1iXroz2_x N *+B1Yroz x N
+B13Zro2_x M)

10 Bjj 02105 0,8550 -0,0398=570
A00:3T (gp x N)=107,65
75 Xe02 x.&0,4528

Yroz_x,s0,4051
BOp~----------s--=l-———-

2,5

0,0
400 500 600 700

wavelengthA /nm

BE451-1N_4

BE451-2N_4

BE450-3N_4

BE450-4N_4

CIEF02_X spectral tristimulus valuesymax(A)=1

Zroz_x,1N=As1 Foz_x, 1M +Az2MEo2 x 1(A)

+AgaMEoz_x,1(A)

2,0 Az 0,000 0,000 1,9348 AE440)

AOO:SZ pgp x 1(N)=8,34
Xroz_ x.1=0,4528

Yro2_x,1=0,4051
10p—------------F o

0,0
400 500 600 700

wavelengthA /nm

CIEF02_X spectral tristimulus valuesYg,=100
Xpo2_x dN)=A11l Fo2_x N +A12MEo2_x 4A)

+A13SF02_x,4N)
10 A1) 19473 -1,4144 0,3647 \¢570)
A00:3X pgp_x dN=111,77
& Xpo2_x 70,4528
02 X,S:014051
sof - ---—m - - =uS T
2.9
0,0

400 500 600 700

wavelengthA/nm

HPE_CIEF02_X cone sensitivityYg,,=100
Meo2_x,dN)=B21XFoz x4\ +B2zYroz x M)
+BoaZroz_x M)

10 By -0,4170 1,1772 0,0786A=540
AoOZZI’ﬁFOZ X,S()\):73'85
7.5 X0z x,0,4528

Yro2_x,s°0,4051
BOp - - --------- -l

2.9

0,0
400 500 600 700

wavelengthA /nm

HPE_CIEF02_X cone sensitivityYg,,~=100
Sroz2_x,dN)=BaiXroz_x,dN)+Bsyroz x 4N
+B3aZroz_x M)

10 Bz 0,000 0,000 0,5168A=440
AOOZZ§F02 X’i)\)zls,lo
I XFo2_x,5°0,4528

Yroz_x,s0,4051
BOp —-------------= oo

2,5

0,0
400 500 600 700

wavelengthA /nm

BE451-3N_4

BE451-4N_4

BE450-5N_4

BE450-6N_4

CIEF02_X spectral tristimulus valuesYg,;=100
Yoz xdN=A21l Foz_x dN+A20ME02 x,4A)
+A23SFo2_x,4N)

10 Ay 0,6899 0,3483 0,000 AE540)
A00:Zy FO2 X,é)‘):99’99
i XFo2_x,5°0,4528

Yroz_x,s0,4051
BOp -~ - - ----—----=l- oo

2,5

0,0
400 500 600 700

wavelengthA /nm

CIEF02_X spectral tristimulus valuesYg,=100
Zroz_x,dN=Az1l Foz_x SN +A3aME02 x,4A)
+AgaMegz_x, 4N)

10 Agj 0,000 0,000 1,9348 AE440)
A00:2Z FO2 x’i}\):35,02
79 XFo2_x,5°0.4528

Yro2_x,6°0,4051
e i e

2,5

0,0
400 500 600 700

wavelengthA/nm

HPE_CIEF02_X cone excitation
log Tro2 x,NHO.5 Foz_x dA)+0,5MEgn x M)}

A00:Zm FOZ_X,E()\):73'85
XFo2_x,570,4528
Yroz_x,¢0,4051

500 600

wavelengthA /nm

HPE_CIEF02_X cone excitation
log [Sro2_x,MH0.5 Fo2_x,4N)+0.5MFgz_x M}

2,

A00:25 Foz_x’i)\):ls, 10
XFo2_x,570,4528
Yro2_x,§°0,4051

0,
400 500 600 700

wavelengthA /nm

BE451-5N_4

BE451-6N_4

BE450-7N_4

BE450-8N_4

CIEF02_X spectral tristimulus value excitation
log Xro2 x MYFo2 x 4M)]

A00:ZX FOZ_X,&A):111177
XFo2_x,570,4528
Yro2_x,§70,4051

400 500 600 700

wavelengthA /nm

CIEF02_X spectral tristimulus value excitation
log [ZFo2_x,dNVFo2 x.4N]

2,
A00:2Z FOZ_X,S()\):35'02
Xpo2_x,570,4528
Yro2_x,5°0,4051

0,
400 500 600 700

wavelengthA/nm

BE451-7N_4

BE451-8N_4

2 e

BE450-7N

TUB-test chart BE45; XYZ-CIEF_02-degree colorimetry

Cone sensivity and excitation, and spectral tristimulus
C M Y

input: w/rgb/cmyk —> rgb
values for CIE illuminant P45, linear d
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HPE_CIEF02_X cone sensitivityymax(A)=1
Tro2_x,1N)=B11XFoz_x, 1A +B1YFoz_x,10)
+B13Zro2_x,1(\)

2, By 02105 0,8550 -0,0398=570
E00:5T rgp x 1(\)=24,32
Xe02 x. 20,3331
Yroz_x,170,3331

400 500 600 700
wavelengthA /nm

HPE_CIEF02_X cone sensitivityy max(A)=1

MEo2_x,1A)=B21XFoz_x,1\)+B22VFoz_x,1(A)

+BaaZro2_x,10)

2,1 Byj -0,4170 1,1772 0,0786A=540

E00:Z1M rop x.1(1)=19,88
Xpoz x 20,3331

Yroz_x,170,3331
[ e LRt

0,0
400 500 600 700

wavelengthA /nm

BE450-1N_5

BE450-2N_5

CIEF02_X spectral tristimulus valuesymax(A)=1
Xroz_x,1M=A11l Foz_x, 10 *A12MFo2_x,1(A)
+A13SF02_x,1(A)

2,0 Alj 1,9473 -1,4144 0,3647 A\€570)
E00:3X rgy x.1N)=23,71
Xeop x.£0,3331
Foz_x,1=0,3331

N0 i

400 500 600 700

wavelengthA /nm

CIEF02_X spectral tristimulus valuesymay(A)=1

Yro2_x,1N=A21l Foz_x,10)+A25ME02_x,1(A)

+A23SF02_x, 1)

2,0 Ay 0,6899 0,3483 0,000 AE540)

E00:5§ rop_x,1(A)=23,70
XFo2_X, 1=
Yro2_x,i=0,3331

10p ~— - - @ - - - TS —- -

400 500 600 700

wavelengthA/nm

HPE_CIEF02_X cone sensitivityymax(A)=1

Sroz_x,10)=B31XFoz_x,1M)*Bs¥roz_x,1A)

+B3gZroz_x,1(\)

2,01 B 0,000 0,000 0,5168A=440

E00:55 gy x 1(N)=12,26
Xe02 x. 20,3331
Yroz_x,1=0,3331

400 500 600 700
wavelengthA /nm

HPE_CIEF02_X cone sensitivityYg,~=100

Tro2_x dN=B1iXroz2_x N *+B1Yroz x N
+B13Zro2_x M)

10 Bjj 02105 0,8550 -0,0398=570
E00:5T £op x §0)=102,59
75 XFoz2 x,50,3332

Yroz_x,s0,3331
BOp—-------------=l- oo

2,5

0,0
400 500 600 700

wavelengthA /nm

BE451-1N_5

BE451-2N_5

BE450-3N_5

BE450-4N_5

CIEF02_X spectral tristimulus valuesymax(A)=1
Zrop_x,1N=Az1l Foz_x, 10 Az2ME02_x,1(0)
+AzaMEo2 x 1(A)

0,000 0,000 1,9348 AE440)
E00:5Z gy x 1(N)=23,73
Xr02 x.=0,3331
Yroz_x,170,3331

2,01

400 500 600 700
wavelengthA /nm

CIEF02_X spectral tristimulus valuesYg,=100
Xeo2_x,dN=A11l Foz_x N *+A12ME02 x 4A)
+A13Sr02_x,4N)

10 A 19473 -1,4144 0,3647 AE570)
E00:3X g x 4\)=100,02
& XFo2_x &0,3332

Yro2_x,6°0,3331
N e e

2.5

0,0
400 500 600 700

wavelengthA/nm

HPE_CIEF02_X cone sensitivityYg,,=100
Meo2_x,dN)=B21XFoz x4\ +B2zYroz x M)
+BoaZroz_x M)

10 By -0,4170 1,1772 0,0786A=540
EOO:ZrﬁF02 x’s()\):83,88
79 Xeoz x &°0,3332

Yro2_x,s0,3331
BOp - - - ------- -l

2.9

0,0
400 500 600 700

wavelengthA /nm

HPE_CIEF02_X cone sensitivityYg,,~=100
Sroz2_x,dN)=BaiXroz_x,dN)+Bsyroz x 4N
+B3aZroz_x M)

10 Bz 0,000 0,000 0,5168A=440
EOOZZgFOZ X’i)\):51,74
I XFo2_x,5°0,3332

Yroz_x,s0,3331
BOp~-o-----------=l- o

2,5

0,0
400 500 600 700

wavelengthA /nm

BE451-3N_5

BE451-4N_5

BE450-5N_5

BE450-6N_5

CIEF02_X spectral tristimulus valuesYg,;=100
Yoz xdN=A21l Foz_x dN+A20ME02 x,4A)
+A23SFo2_x,4N)

10 Ay 0,6899 0,3483 0,000 AE540)
EOO:ZVFOZ XYS()\):lOO,OO
i XFo2_x,5°0,3332

Yroz_x,s0,3331
BOp~-------------=lo o

2,5

0,0
400 500 600 700

wavelengthA /nm

CIEF02_X spectral tristimulus valuesYg,=100

Zroz_x,dN=Az1l Foz_x SN +A3aME02 x,4A)

+AgaMegz_x, 4N)

10 Agj 0,000 0,000 1,9348 AE440)

E00:2Z FO2 x’i}\):loo,lz
XFo2_x,5°0,3332

Yro2_x,6°0,3331
sof - M- - ------- - -

7.9

2,5

0,0
400 500 600 700

wavelengthA/nm

HPE_CIEF02_X cone excitation
log Tro2 x,NHO.5 Foz_x dA)+0,5MEgn x M)}

EO0O0:Zm FOZ_X,E()\):83'88
XFo2_x,570,3332
Yro2_x,5°0,3331

500 600

wavelengthA /nm

HPE_CIEF02_X cone excitation
log [Sro2_x,MH0.5 Fo2_x,4N)+0.5MFgz_x M}

2,

E00:Zs FOZ_XA)\):5174
XFo2_x,670,3332
Yro2_x,§°0,3331

0,
400 500 600 700

wavelengthA /nm

BE451-5N_5

BE451-6N_5

BE450-7N_5

BE450-8N_5

CIEF02_X spectral tristimulus value excitation
log Xro2 x MYFo2 x 4M)]

EO00:ZX FOZ_XA)‘):]'OO ,02
XFo2_x,§70,3332
Yro2_x,§0,3331

400 500 600 700

wavelengthA /nm

CIEF02_X spectral tristimulus value excitation
log [ZFo2_x,dNVFo2 x.4N]

2,
E00:2Z Foz_xys()\):loo y 12
Xo2_x,$70,3332
Yro2_x,$°0,3331

0,
400 500 600 700

wavelengthA/nm

BE451-7N_5

BE451-8N_5

2 e

BE450-7N

TUB-test chart BE45; XYZ-CIEF_02-degree colorimetry

Cone sensivity and excitation, and spectral tristimulus
C M Y

input: w/rgb/cmyk —> rgb
values for CIE illuminant P40, linear d
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I

HPE_CIEF02_X cone sensitivityymax(A)=1
Tro2_x,1N)=B11XFoz_x, 1A +B1YFoz_x,10)
+B13Zro2_x,1(\)

2, By 02105 0,8550 -0,0398=570
C00:3T g x 1(N)=22,94
Xe02 x. 20,3100
Yro2_x,1=0,3190

400 500 600 700
wavelengthA /nm

HPE_CIEF02_X cone sensitivityy max(A)=1

MEo2_x,1A)=B21XFoz_x,1\)+B22VFoz_x,1(A)

+BaaZro2_x,10)

2,1 Byj -0,4170 1,1772 0,0786A=540

CO0:ZMTEgp x 1(N)=19,54
Xe02 x 20,3100

Yroz2_x,170,3190
[ e Rt

0,0
400 500 600 700

wavelengthA /nm

BE450-1N_6

BE450-2N_6

CIEF02_X spectral tristimulus valuesymax(A)=1
Xroz_x,1M=A11l Foz_x, 10 *A12MFo2_x,1(A)
+A13SF02_x,1(A)

2,0 Alj 1,9473 -1,4144 0,3647 A\€570)
CO0:ZX oy x 1(N)=21,99
Xp02 X £0,3100
Yroz_x,170,3190

CIEF02_X spectral tristimulus valuesymay(A)=1
Yro2_x,1N=A21l Foz_x,10)+A25ME02_x,1(A)
+A23SF02_x,1N)

2,0 Ay 0,6899 0,3483 0,000 AE540)
C00:3¥ rop_x,1(N)=22,63

HPE_CIEF02_X cone sensitivityymax(A)=1

Sroz_x,10)=B31XFoz_x,1M)*Bs¥roz_x,1A)

+B3gZroz_x,1(\)

2,01 B 0,000 0,000 0,5168A=440

CO0:35 gy x.1(A)=13,58
Xe02 x. 20,3100
Yro2_x,1=0,3190

400 500 600 700
wavelengthA /nm

HPE_CIEF02_X cone sensitivityYg,~=100

Tro2_x dN=B1iXroz2_x N *+B1Yroz x N
+B13Zro2_x M)

10 Bjj 02105 0,8550 -0,0398=570
C00:3T £op x dN)=101,35
75 Xe02 %.&0,3101

Yroz_x,s0,3191
BOp—---------—----=l- -

2,5

0,0
400 500 600 700

wavelengthA /nm

N il A
0,0 0,0
400 500 600 700 400 500 600 700
wavelengthA /nm wavelengthA/nm
BE451-1N_6 BE451-2N_6

BE450-3N_6

BE450-4N_6

CIEF02_X spectral tristimulus valuesymax(A)=1
Zrop_x, 108=A31l Foz_x, 10 Az2MEo2_x,1(0)
+AzaMEo2 x 1(A)

0,000 0,000 1,9348 AE440)
CO0:3Z gy x 1(A)=26,29
Xr02 x.=0,3100
Yroz_x,1=0,3190

2,01

400 500 600 700
wavelengthA /nm

CIEF02_X spectral tristimulus valuesYg,=100
Xeo2_x,dN=A11l Foz_x N *+A12ME02 x 4A)
+A13Sr02_x,4N)

10 A 19473 -1,4144 0,3647 AE570)
CO0:3% g x 4N)=97,17
& XFo2_x,&0,3101

Yro2_x,6°0,3191
N i e

2.5

0,0
400 500 600 700

wavelengthA/nm

HPE_CIEF02_X cone sensitivityYg,,=100
Meo2_x,dN)=B21XFoz x4\ +B2zYroz x M)
+BoaZroz_x M)

10 By -0,4170 1,1772 0,0786A=540
COOZZI’ﬁFOZ X,S()\):86'33
7.5 X0z x,60,3101

Yro2_x,s0,3191
BOp - - - ------- -l

2.9

0,0
400 500 600 700

wavelengthA /nm

HPE_CIEF02_X cone sensitivityYg,,~=100
Sroz2_x,dN)=BaiXroz_x,dN)+Bsyroz x 4N
+B3aZroz_x M)

10 Bz 0,000 0,000 0,5168A=440
COO:Z§F02 X’JA):60,04
I XFo2_x,5°0,3101

Yroz_x,s0,3191
sof - ----------1-----

2,5

0,0
400 500 600 700

wavelengthA /nm

BE451-3N_6

BE451-4N_6

BE450-5N_6

BE450-6N_6

CIEF02_X spectral tristimulus valuesYg,;=100
Yro2_x,dN=A21l roz_x dA)+A22MFo2_x 4N
+A23SFo2_x,4N)

10 Ay 0,6899 0,3483 0,000 AE540)
COO:ZVFOZ_XYS()\):lOO,OO

CIEF02_X spectral tristimulus valuesYg,=100
Zro2_x,dN=Az1l Fo2_x N +A32MEo2_x A)
+AgaMegz_x, 4N)

. 0,000 0,000 1,9348 AE440)

C00:2Z Foz_x’i}\):lle,l7

10

HPE_CIEF02_X cone excitation
log Tro2 x,NHO.5 Foz_x dA)+0,5MEgn x M)}

C00:zm FOZ_X,E()\)ZBGBB
XFo2_x,570,3101
Yroz_x,§0,3191

500 600

wavelengthA /nm

HPE_CIEF02_X cone excitation
log [Sro2_x,MH0.5 Fo2_x,4N)+0.5MFgz_x M}

2,

Cooingoz_x’i)\)ZGO,Oll
XFo2_x,670,3101
Yroz_x,§°0,3191

0,
400 500 600 700

wavelengthA /nm

7.9] XFo2 x 0,3101 7.9 XFo2 x 0,3101
Yro2_x,§0,3191 Yro2_x,50,3191

50F -~ - -- - -~ ------=------ 50 - M- - - - - - ----T------

2,5] 2,9

0,0 0,0

400 500 600 700 400 500 600 700
wavelengthA /nm wavelengthA/nm
BE451-5N_6 BE451-6N_6

BE450-7N_6

BE450-8N_6

CIEF02_X spectral tristimulus value excitation
log Xro2 x MYFo2 x 4M)]

C00:2x FOZ_X,&A):97117
XFo2_x,670,3101
Yroz_x,§°0,3191

400 500 600 700

wavelengthA /nm

CIEF02_X spectral tristimulus value excitation
log [ZFo2_x,dNVFo2 x.4N]

2,
C00:2z Foz_xys()\):lle,].?
XFo2_x,$70,3101
Yro2_x,5°0,3191

0,
400 500 600 700

wavelengthA/nm

BE451-7N_6

BE451-8N_6

2 e

BE450-7N

TUB-test chart BE45; XYZ-CIEF_02-degree colorimetry

Cone sensivity and excitation, and spectral tristimulus
C M Y

input: w/rgb/cmyk —> rgb
values for CIE illuminant P35, linear d
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HPE_CIEF02_X cone sensitivityymax(A)=1
Tro2_x,1N)=B11XFoz_x, 1A +B1YFoz_x,10)
+B13Zro2_x,1(\)

2, By 02105 0,8550 -0,0398=570
P00:5T £gp x 1(\)=24,57
Xroz_x.4=0,3611
Yroz_x,170,3521

400 500 600 700
wavelengthA /nm

HPE_CIEF02_X cone sensitivityy max(A)=1

MEo2_x,1A)=B21XFoz_x,1\)+B22VFoz_x,1(A)

+BaaZro2_x,10)

2,1 Byj -0,4170 1,1772 0,0786A=540

PO0:ZMEgp x 1(N)=19,24
Xpoz x 10,3611

Yroz_x,170,3521
[ Dy TRt

0,0
400 500 600 700

wavelengthA /nm

BE450-1N_7

BE450-2N_7

CIEF02_X spectral tristimulus valuesymax(A)=1
Xroz_x,1M=A11l Foz_x, 10 *A12MFo2_x,1(A)
+A13SF02_x,1(A)

2,1 Alj 1,9473 -1,4144 0,3647 A\€570)
POO0:3X Fgp x 1(A)=24,26
XFo2 x.1=0,3611
02_x,1=0,3521

N0 S

400 500 600 700
wavelengthA /nm

CIEF02_X spectral tristimulus valuesymay(A)=1

Yro2_x,1M)=Az1l Foz_x, 10 +A22Mko2_x,1(A)

+A23SF02_x,1N)

2,0 Ay 0,6899 0,3483 0,000 AE540)

P03 Fop . 1(1)=23,65
XFo2_x,1=0,3611

0,0

400 500 600 700

wavelengthA/nm

HPE_CIEF02_X cone sensitivityymax(A)=1
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TUB-test chart BE45; XYZ-CIEF_02-degree colorimetry

Cone sensivity and excitation, and spectral tristimulus
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Cone sensivity and excitation, and spectral tristimulus
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